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O
utline

�

M
otivations

and
A

nalysis
O

verview

�

Q
uestions

and
A

nsw
ers

w
w

w
-cdf.fnal.gov/internal/physics/top/R

unIIW
jets/w

ebpages/jetprob/cdfonly.htm
l

�

R
esults

for
B

lessing

IF
C

A
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M
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M
otivations

and
A

nalysis
O

verview
�

M
otivation

�

C
ross

check
tt̄

x-section
m

easurem
ent

w
ith

a
different

tagging
algorithm

�

JP
provides

(a
priori)

a
m

ore
flexible

w
ay

to
understand

the
com

position
ofthe

tagged
sam

ple
by

tunning
the

JP
cut

�

JP
can

be
tuned/optim

ized
differently

for
other

kind
ofanalysis

�

M
ain

goal:
O

ptim
ize

and
publish

this
analysis

w
ith

gen5
and �

400
pb ��

ofdata

IF
C

A
Top

M
eeting,A

ugust19,2004
2



M
otivations

and
A

nalysis
O

verview
�

O
verview

ofthe
analysis

�

W
e

use
v.4.11

offline
(D

ata
sam

ple �

162
pb ��).

�

Jet
P

robability
param

etrization
(provided

by
the

F
lorida

group)
available

in
this

release
only

(C
D

F
N

ote
6315)

�

JetP
robability

efficiency
and

Tag
R

ate
M

atrix
described

in
C

D
F

N
ote

6931
and

6913
respectively

�

W
e

have
rem

ade
the

official
Top

ntuples
in

order
to

include
the

JP
inform

ation
for

the
sam

ples
of

lepton+
jets

data,
tt̄

M
C

W
+

H
F

and
W

+
jets

backgrounds,diboson, ��
�
	
� �

and
single

top

�

E
vent

selection
based

on
the

standard
Lepton+

jets
selection

(C
D

F
N

ote
6844)

�

A
tleasta

jetw
ith

JP�

0.01
required

(no
attem

pthas
been

done
so

far
to

m
ake

an
optim

ization
cut)

IF
C

A
Top

M
eeting,A

ugust19,2004
3



M
otivations

and
A

nalysis
O

verview
�
�

685000� 
� events
from

T
T

O
P

E
Idatasetused

to
reproduce

acceptance
and

com
pute

tagging
efficiencies

�

B
ackground

E
stim

ate:

�

M
istagged

events
predicted

by
m

eans
ofthe

negative
tag

rate
m

atrix

�

N
on-W

contribution
derived

w
ith

the
E /�

vs
lepton

isolation
m

ethod

�

W
+

H
eavy

flavor
background

estim
ated

by
using

the
standard

M
ethod

2

�

D
iboson,��

��

and
single

top
events

derived
from

M
onte

C
arlo

�

A
llthe

results
are

in
C

D
F

N
ote

7150
w

w
w

-cdf.fnal.gov/internal/physics/top/R
unIIW

jets/w
ebpages/jetprob/cdfonly.htm

l
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C

A
Top

M
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Q
uestions

and
A

nsw
ers

Q
D

o
you

know
the

qualitative
reason

w
hy

JP
needs����

for
the

tag
rate

m
atrix,w

hile
S

ecV
tx

does
not?

A
Track

selection
for

S
ecV

tx
and

JP
taggers

is
different:

�

T
he

S
ecV

tx
algorithm

requires
at

leastthree
good

hits
on

three
different

layers

�����

dependence
is

taken
into

accountby
the���

�

and�

variables

�

JP
tagger

requires
three

hits,no
m

atter
ifgood

or
not

�

JP
is

less
sensitive

to
the

three-barrelgeom
etry

ofthe
silicon

detector

IF
C

A
Top

M
eeting,A

ugust19,2004
5



Q
uestions

and
A

nsw
ers

Q
W

hy
do

you
have

non
overlapping

events
in

the
JP

and
S

ecV
tx

selected
sam

ples?

A
T

he
S

ecV
tx

and
the

JP
taggers

use
a

differenttrack
selection:

�

S
ecV

tx
applies

tighter
requirem

ents
on

the
silicon

hits

�

JP
m

akes
a

tighter
upper

cuton
the

track
im

pactparam
eter:

–
JP

:�����
���

� � �
�� !

–
S

ecV
tx:� �"�

���
� � �
�#  !

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
W

hatsignalsim
ulation

are
you

using?

A
A

s
quoted

in
the

note,w
e

are
using

the
T

TO
P

E
Idataset

�

In
the

preblessing
talk

w
e

said
T

TO
P

LIbecause
ofa

typo

Q
T

here
is

som
e

disagreem
ent

betw
een

the
pretag

sam
ples

in
the

acceptance
note

6844
(Table

5)
and

this
analysis

(Table
2).

W
hy?

A
Table

5
in

C
D

F
N

ote
6844

refers
to

193.5
pb-1

ofdata
before

silicon
good

run
requirem

ent

�

Table
2

in
our

note
refers

to
161.6

pb-1
ofgood

silicon
run

data

IF
C

A
Top

M
eeting,A

ugust19,2004
7



Q
uestions

and
A

nsw
ers

Q
W

hy
is

the
statisticalerror

on$�&%�'

L�

t
m

uch
greater

than
in

the
S

ecV
tx

A
nalysis?

A
E

rror:
w

e
put

the
error

on
the

lum
inosity

both
in

the
system

atic
and

statisticaluncertainties
(new

Table
5

in
the

note)!

Q
uantity

C
E

M
C

M
U

P
C

M
X

JP
(Q

C
D

cutapplied,S
F

=
0.787(

0.105)
A

cc.
N

o
Tag

4.09(

0.04(
0.33

2.12(

0.02(

0.21
0.95(

0.01(

0.12
Tag

E
ff

56.99(

0.28(
6.66

56.88(

0.36(

6.67
57.84(

0.60(

6.67
A

verage
Tag

E
ff

57.24(
0.21(

3.85
A

cc.
w

ith
Tag

2.33(

0.03(

0.33
1.21(

0.01(

0.19
0.55(

0.01(

0.09
Lum

()+*-,
.)

161.6(

9.5
161.6(

9.5
149.8(

8.8

/02103

L
dt

3.77(

0.05(

0.58
1.95(

0.02(
0.32

0.82(

0.01(

0.15

S
ecV

tx
(Q

C
D

cutnotapplied,S
F

=
0.81(

0.07)
Tag

E
ff

52.2(

0.386(

3.68
51.9(

0.492(
3.66

53.6(

0.804(

3.78
A

verage
Tag

E
ff

52.3(

0.284(
3.69

/02103

L
dt

3.65(

0.04(

0.47
1.90(

0.02(
0.24

0.80(

0.01(

0.10

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
C

ould
you

provide
the

tagging
efficiency

for4 -jets
and -jets

derived
from

M
C

separately?

A
E

fficiencies
for4 ( )-jets

com
puted

by
m

atching4 ( )
partons

to
the

jets

�

T
he

denom
inator

is
the

num
ber

ofevents
passing

kinem
atic

selection

C
E

M
C

M
U

P
C

M
X

b’s
efficiency

(5

)

6 78
9:
( ; 8
<=( > 8
?7
6 78
<6( ; 8:@
( > 8;
6
66 8<:
( ; 8@;
( > 8;
6

c’s
efficiency

(5

)

: 87:
( ; 8
?;
( ; 8@
9
: 8
6 ?( ; 8:@
( ; 8>;
: 8>;
( ; 8
<=( ; 8> 7

totaleff.
(5

)
56.99(

0.28(

6.66
56.88(

0.30(

6.67
57.84(

0.60(

6.67

IF
C

A
Top

M
eeting,A

ugust19,2004
9



Q
uestions

and
A

nsw
ers

Q
To

estim
ate

m
istag

background
you

used
the

negative
tag

rate
m

atrix
and

attachedA B�
C

error.
W

hy
do

notyou
use

the��B

factor
from

S
ecV

tx
studies?

A
W

e
plan

to
do

a
sam

ple
com

position
study

for
JP

w
ith

gen5

�

W
e

do
notknow

the
effectofthe

m
aterialon

the
positive

tag
rate

and
itis

noteasy
to

say
how

m
uch

the
effectcan

be
differentfrom

S
ecV

tx

�

W
e

w
ould

expectour
scale

factor
due

to
m

aterialinteractions
and

longed
lived

K
s

or
Lam

bdas
to

be
sm

aller,because
JetP

robability
uses

a
tighter

upper
cut

on
the

track��

(� �D�
���

� � �
��
 !

for
JP,���D�

���
� � �
�#  !

for
S

ecV
tx

�

U
sing

the
1.2

factor
is

notgoing
to

reduce
our

uncertainty

�

Ifw
e

apply
the

scale
factor

w
e

obtain
a

shifton
the

cross
section

from

E �F

toE �GH 4 ,thatis
very

w
ellcovered

by
our

system
atic

uncertainty

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
C

ould
you

show
how

you
calculate

the
uncertainty

on
m

istag
background?

W
hy

is
it

sym
m

etric
if

you
have

aA B�
C

.
D

o
you

take
into

accounterrors
on IJKL �M

?

A
B

efore
corrections:

errors
due

to
statistics

from
the

m
istag

m
atrix

�

C
orrelation

betw
een

m
istag

probabilities
from

the
sam

e
bin

ofthe
m

atrix
included

JetM
ultiplicity

1
jet

2
jets

3
jets

N

4
jets

M
istag

m
atrix

prediction
M

istag
electrons

24.1 O

1.8
9.08 O

0.95
2.87 O

0.03
1.42 O

0.03
M

istag
m

uons
17.0 O

1.6
5.76 O

1.05
1.57 O

0.08
0.83 O

0.01
Total

41.1 O

2.5
14.84 O

1.66
4.44 O

0.09
2.26 O

0.03
P

rediction P

(1-FQSR
T

)
&A B�

C
sys.

error
M

istag
electrons

BB
�U 	
V WX��WY

F ��Z 	 XW�[
�� W\]

B
�E � 	
� W[�

�� W�\

��B� 	
� W^ �

�� W�X

M
istag

m
uons

�U �U 	
^ W]��W[

E �U� 	
�WV _

��W� X

��`Z 	
� W^^

�� W�\
�
�GF 	
� W�]

�� W� _

Total

#Z �B 	
Y W[�XW[

�# �GF 	
^ W^Y

��W[V

`��� 	
� W\ �

�� WX_

��ZZ 	
� W_]

�� W�V

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers
�

W
e

addA B�
C

system
atic

uncertainty
due

to
the

effectofthe
m

aterialon
the

positive
tag

rate
(E

rror:
this

w
as

reported
as

a
sym

m
etric

uncertainty
on

the
previous

talk)

�

W
e

add
statistic

and
system

atic
errors

on
the

fractions
ofN

on-W
events

�

S
ystem

atic
errors

are
treated

as
fully

correlated

�Z �U

statisticalerror
on

m
istag

prediction
quoted

in
Table

24
changed

to B

(m
atrix

uncertainty
only)

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
Is

there
any

sensitivity
study

for
applying

the
Q

C
D

veto?

A
S

o
far,w

e
are

using
the

standard
selection

described
in

C
D

F
N

ote
6844

�

N
o

attem
ptto

optim
ize

kinem
atic

requirem
ents

like a
�

cutor
Q

C
D

veto

�

W
e

found
this

cutreduces
the

fraction
ofN

on-W
events

by
a

factor
of2

JetM
ultiplicity

1
jet

2
jets

3
jets

b

4
jets

E
lectrons

Fcdc ,e

0.062f
0.003

0.099f

0.007
0.124f

0.021
0.144f

0.049
Fcdc ,e

(no
veto)

0.147f

0.004
0.181f

0.010
0.201f

0.025
0.299f

0.076

N 0ghcdc ,e

9.85f

2.26
4.00f

1.24
3.08f

1.06
1.54f

0.72

N 0ghcdc ,e

(no
veto)X\ W_\f ^ W\]

�_W� _f XW^]
[ WX�f �W_\
XWXYf � WYY

M
uons

Fcdc ,e

0.022f

0.001
0.028f

0.003
0.050f

0.014
0.059f

0.034
Fcdc ,e

(no
veto)

0.040f

0.002
0.051f

0.004
0.099f

0.018
0.114f

0.052

N 0ghcdc ,e

1.56f

0.56
1.95f

0.68
0.78f

0.37
0.26f

0.19

N 0ghcdc ,e

(no
veto)

_W]Vf � W\^
^ W] �f � W] X

�W[Yf � W_[
� W_Yf � WX_

�

E
fficiency

on
signalevents

is
aboutZ `C

�

S
ystem

tic
uncertainty

for
this

m
ethod

are
big

(E�C

)
IF

C
A

Top
M

eeting,A
ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
C

ould
you

show
how

you
com

pute
the

num
bers

of
N

on-W
events

in
the

pretagged
sam

ple
you

quote
in

Table
12?

A

ijk�lmon
� Tp�pL�q
PILKL �M

JetM
ultiplicity

1
jet

2
jets

3
jets

r

4
jets

E
lectrons

R
egion

D
7819

1202
201

61
Fcdc ,e

0.062(

0.003
0.099(

0.007
0.124(

0.021
0.144(

0.049
P

retag
486(

20
119(

8
25(

4
9(

3

M
uons

R
egion

D
5729

880
117

33
Fcdc ,e

0.022(

0.001
0.028(

0.003
0.050(

0.014
0.059(

0.034
P

retag
124(

8
25(

3
6(

2
2(

1

�� Tp�pL�q

and ILKL �M

from
Table

8
in

the
C

D
F

N
ote

7150

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
C

an
you

explain
the

source
of

the
statistical

uncertainties
(14%

from
M

C
and

0.8%
from

data)
on

W
+

H
eavy

flavor
fraction/tags

you
quote

in
Table

23?

A �`C

from
statisticaluncertainty

on
H

F
fractions

and
tagging

efficiencies

�

E
rror

ons   

uncertainty.
T

his
contribution

changes
to`C

�

0.8%
from

tag
rate

m
atrix

statistic
(through

theILKL �M

applied
to

the
pretag

sam
ple)

E
rror

S
ys

(%
)

M
C

stat(%
)

S
tatfrom

data
(%

)
K

inem
atic

efficiency
8.7

1
-

S
cale

Factor
(b’s/c’s)

13/20
-

-
Lum

inosity
5.9

-
-

Q
C

D
fraction

50
-

17
Q

C
D

prediction
50

-
34

W
+

H
F

fraction/tags
30

4
0.8

M
istag

+
20.0

-
2

M
C

derived
(t ’s)

1.8
2.7

-
IF

C
A

Top
M

eeting,A
ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
U

ncertainties
on

the
cross

sections
for

diboson
and

single
top

production
look

sm
all.

D
o

they
include

P
D

F
uncertainty?

A
D

iboson
cross

sections
com

puted
w

ith
M

R
S

98
and

C
T

E
Q

5
P

D
F

’s

�

U
ncertainty

is
halfdifference

ofthe
results

�

S
ingle

top
cross

sections
com

puted
w

ith
C

T
E

Q
P

D
F

�

U
ncertainty

estim
ated

by
varying

choice
ofscale

P
rocess

C
ross

S
ection

M
C

S
am

ple
E

vents
W

W
13.25(

0.25
atop4x

597399
W

Z
3.96(

0.06
atop0y

191011
Z

Z
1.58(

0.02
atop0z

242500
S

ingle
topuwv

0.88(

0.05
ato0sp

239083
S

ingle
top

W
-g

1.98(

0.08
atop1s

262084

�

T
he

effect
of

these
errors

on
the

total
uncertainty

is
negligible

even
if

scaled
up

by
a

factor
of20

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
T

he
pretagged

sam
ple

is
corrected

for
the

contribution
of

non-W
,

and
then

later
for� 
� ,butis

itcorrected
for

M
C

derived
backgrounds?

A
C

orrection
for

the
contribution

ofM
C

derived
to

the
pretagged

sam
ple

is
applied

in
the

finaliterative
procedure

to
estim

ate
the

cross
section

�

T
he

effectofthis
correction

on
the

pretagged
sam

ple
is

about`C

�

F
or

com
parison,

the
effect

of
the

signal
correction

to
the

pretagged
sam

ple
is

about �UC

Q
C

an
you

show
the

size
ofthe

iterative
correction?

JetM
ultiplicity

1
jet

2
jets

3
jets

b

4
jets

M
C

D
erived

B
ackgrounds

4.2f

0.8
7.7f

1.4
2.0f

0.4
0.41f

0.09
W

+
H

F
100.3f

29.3
36.5f

9.6
6.6f

1.7
1.4f

0.4
M

istag

^Y W\yx z
{|

,
}{~
�^ WX x �
{}

,
.{~
^ W_ x �
{z

,�
{}
�W� x �
{}|

,�
{�z

N
on

W
11.4f

6.2
6.0f

3.3
3.9f

2.2
1.8f

1.2
TotalB

ackground

�V _WY�x �
.{�

,��
{~
[ XW] x ..{z
,
..{|
�V W\�x �
{�

,�
{.
_WY x .{�
,
.{�

U
ncorrected

TotalB
ackground

�VV WY�x �
.{�

,��
{~
[V WV x ..{z
,
..{|
�] WY�x �
{�

,�
{}
[ W\ x .{|
,
.{�

D
ATA

131
81

31
28

IF
C

A
Top

M
eeting,A

ugust19,2004
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Q
uestions

and
A

nsw
ers

Q
C

an
you

quote
asym

m
etric

statisticaluncertainty?

A
S

tatisticaluncertainty
derived

w
ith

severalcoverage
schem

es

Intarval
S

tatisticalE
rror

D
ata

TotalS
tatisticalE

rror

P
earson

+
1.26868

+
1.2703

-1.11782
-1.11965

N
eym

an
+

1.21073
+

1.21242
-1.21073

-1.21242
Likelihood

+
1.24159

+
1.24323

-1.14103
-1.14282

Im
proved

L
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